Altered expression of circadian clock genes in human chronic myeloid leukemia.
Circadian clock genes use transcriptional-translational feedback loops to control circadian rhythms. Recent studies have demonstrated that expression of some circadian clock genes displays daily oscillation in peripheral tissues including peripheral blood and bone marrow. Circadian rhythms regulate various functions of human body, and the disruption of circadian rhythm has been associated with cancer development and tumor progression. However, the direct links between aberrant circadian clock gene expression and human disorders remain largely unknown. In this study, comparisons were made between the expression profiles of 9 circadian clock genes from peripheral blood mononuclear cells (PBMCs) and polymorphonuclear cells (PMNs) from 18 healthy volunteers. Peripheral blood (PB) total leukocytes from 54 healthy volunteers and 95 patients with chronic myeloid leukemia (CML) were also investigated. Similar expression profiles of all 9 circadian clock genes were observed in PBMCs and PMNs of healthy individuals. In PB total leukocytes of healthy individuals, the daily pattern of PER1, PER2, PER3, CRY1, CRY2, and CKIε expression level peaked at 0800 h, and BMAL1 peaked at 2000 h. Daily pattern expression of these 7 genes was disrupted in newly diagnosed pre-imatinib mesylate-treated and blast crisis-phase patients with CML. Partial daily pattern gene expression recoveries were observed in patients with CML with complete cytogenetic response and major molecular response. The expression of CLOCK and TIM did not show a time-dependent variation among the healthy and patients with CML. These results indicate a possible association of the disrupted daily patterns of circadian clock gene expression with the pathogenesis of CML.